Notes: n/av = not available (organisational), n/ad = not administered (based on performance in other tests), a = abandoned (stopped after instruction or during test), imp = impaired, bold = score below cut-off thus considered as impaired¸ more/less impaired indicates the percentage of participants with impaired scores for the two subgroups of more/less impaired patients based on a median split of nonverbal severity Supplementary Fig. 1 . Pairwise Pearson correlations between all raw scores. Some scores have been transformed so that a higher score always corresponds to better performance (e.g. by taking the inverse of reaction time measures). Fig. 5 . Comparison of the univariate and multivariate approaches when lesion volume is included as covariate. The VBCM clusters are shown in blue (voxel-level threshold 0.01) and green (voxel-level threshold 0.001), a family-wise error correction of p ≤ 0.05 was applied to all clusters, and images are thresholded at the respective minimum t-value. The PRoNTo results depict the weights for the winning model if significant (see text), either including the whole brain space or restricting it to lesion territory (N > 3). They are thresholded from -0.005 to -0.0001 (green-blue) and 0.0001 to 0.005 (red-yellow). The negative weights are considered as more meaningful in this approach. The SVR-LSM images show voxels with significant beta weights after permutation testing (N=10,000, voxel-wise p < 0.005 and cluster-wise p < 0.05). MNI coordinates of slices, from left to right, are z = -25, -10, 5, 20, 35, 50 and they are in neurological convention (left is left). A grey surface indicates that no significant results were found for the respective component and methodological approach.
Supplementary

Effects of including patient characteristics as covariates
When lesion volume was included in the VBCM analysis, the extent of the clusters was generally reduced, as shown in Supplementary Fig. 3 . Also, the speech quanta cluster was not significant anymore and the semantics cluster only appeared at a less strict threshold. Supplementary Fig. 4 shows that brain regions on the edge of the overall lesion extent were associated with lesion volume in the VBCM that included the patient characteristics only. Peak regions of this lesion volume cluster overlap with the semantics and speech quanta components, which explains why they emerged only at a less strict threshold or not anymore when lesion volume was taken into account. Similarly, when lesion volume was included in the multivariate approaches, as shown in Supplementary Fig. 5 , only the models for inhibit-generate and for phonology remained significant in the SVR-LSM. Interestingly, the SVR-LSM result for inhibit-generate is more similar to the (uncorrected) VBCM cluster if lesion volume is added as a covariate. The PRoNTo approaches yielded significant results for inhibit-generate (KRR model whole brain: cross-validation r = 0.338, MSE = 0.857, p = 0.028; KRR model restricted lesion territory: r = 0.384, MSE = 0.818, p = 0.028) and semantics (KRR model whole brain: r = 0.603, MSE = 0.402, p < 0.002; KRR model restricted lesion territory: r = 0.597, MSE = 0.419, p < 0.001) only. Including lesion volume as a covariate has thus not the same effect in the different brain-behaviour mapping approaches, but generally leads to a reduction of significant models. It remains possible that including lesion volume in brain-behaviour mapping might lead to Type II error; hence it is unclear which strategy might be optimal.
The other patient characteristics (age, education, time post stroke) had a weaker effect on the brain-behaviour mapping. All nonverbal and verbal clusters still emerged at the same thresholds as when analysed by means of the VBCM without the covariates. However, their extent was somewhat smaller but could also include additional areas.
